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(54) INFORMATION RECORDER 

(57)Abstract: 

PURPOSE: To record information by a scanning tunnel 
microscope by using the difference in conductivity 
between an amorphous layer and crystalline phase of 
Ag-ln-Sb-Te material, etc., and using the stability in 
transformation between them for a recording medium. 
CONSTITUTION: The recording layer 3 is in a crystalline 
phase in the initial state. The probe 10 of a scanning 
tunnel microscope is brought near the medium while 
specified bias voltage (a) is applied between the probe 
and the medium by a power source 15. The position of 
the probe 10 is controlled with a servo circuit 12 to obtain 
a specified tunnel current (b). Voltage (c) larger than the 
voltage (a) is applied for a period (d) by a recording l<=r ^ 
signal generating circuit 11. The medium is locally 
heated higher than temp, (f) by a power source (e) flowing current (b) or more. When the local 
area 4 is cooled, information is recorded as T in an amorphous area and as '0' in a crystalline 
area. When the record is to be erased, the probe 10 is moved to above the local area 4 with a 
scanning circuit 18, and specified voltage (g) is applied for a period (h) to heat the area at 
lower temp, than the melting point with a tunnel current (i) to change the area into a crystalline 
phase. An electrode layer 2 made of Mo which prevents deterioration of the recording layer 3 
due to heating. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



Claim 1] The information recording device characterized by to use what formed the aforementioned 
phase-change record thin film at the record medium on the cascade screen of a conductive thin film and 
a phase-change record thin film, or the conductive substrate in the information recording device using 
the tunnel current which flows between the aforementioned probe electrode and the aforementioned 
sample by bringing a probe electrode close to a sample, or the probe microscope which observes ; the 
conductivity of a sample, a configuration, etc. according to the force between atoms in_which of it is 
added between the aforementioned probe electrode and the aforementioned sample. 
rClaim 21 The information recording device in which the aforementioned phase-change record thin film 
contains an indium and/or germanium, antimony, and a tellurium below 40 atom % m a claim 1, 
including a transition-metals element more than 3 atom %. 

rClaim 31 The information recording device which the aforementioned conductive thin film and the 
aforementioned conductive substrate become from the alloy containing a refractory metal or the 
aforementioned refractory metals, such as molybdenum, a tungsten, a tantalum, a rhenium, and a 

niobium, in a claim 1. . , . , 

TClaim 4] The information recording device whose transition-metals element contained in the 
aforementioned phase-change record film in a claim 2 is at least 1 person of chromium, cobalt, nickel, 
iron, silver, and the copper. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Industrial Application] this invention relates to the equipment which records mass information. 

[Description of the Prior Art] The magnetic disk, the optical disk, etc. are put in practical use in the 
Slnvtfe information recordmg device. In recent years, ^^^T^ ° f 
the information recording device using the probe microscope which makes a scanning tunneling 
mLrosco^e r start as an information recording method from these information recording devices is 

?OoS] C The information recording device using the scanning tunn eling T 51 ^^!^^ - 
53363 A for example. Especially in this invention, what earned out the laminating of the molecule 
which ha, simultaneously the group which has (1) textile-glass-yarn amorphous ~^S^ 
tetraood quinodimethan (TCNQ) and a TCNQ denvative, (3) amorphous silicons, and (4) pie electronic 
leX ■ Record medium, and the group which has only alpha electronic level on the electrode is 
men ioli r^me recording deviceusing the record medium with such an *» 
possible recording method is theoretically proposed for informational rewriting recently. In JP 4- 
315837 A the rewritable information recording device which used for example, the germanium 
^timony teUurium alloy for the record medium is described. By this invention, by passing a tunnel 
curS Partial heating of a record medium is performed, in the process to cool, the phase 

change fromTcry^al'pTase to an amorphous phase is performed from an amorphous phase to a crystal 
phase again, and the method which records information is shown. 

rPmbLts) to be Solved by the Invention] The phase change between the above-mentioned amorphous 
nhase and a crystal phase is performed by carrying out partial heating of the record medium. It is 
UquS Woranly [ a medium ] and locally in the process. By repeating record of the mformafron by 
Sase change of such a medium, and elimination, and performing them, a medium flows gradually, 
the Sin portion of thickness can do it, and the function of a phase change is lost by informaUon 
rewriting operation which is about about 1000 times. 

Hs for Solving the Problem] In this invention, the thing which carried out the laminating of a t phase- 
change record thin film and the conductive thin film to the information record medium or the ^ing in 
which the phase-change record thin film was formed on the conductive substrate was used in the 
information recording device which used the probe microscope. . 
to" The material containing at least one of an indium (In) and the germamu ^ (ge = um)^ 
antimony (Sb) and a tellurium (Te) was used for the aforementioned phase-change record thin film, 
including a transition-metals element. , M , 

[So07] The alloy which contains a refractory metal or a refractory metal m the aforementioned 
conductive thin film or a conductive substrate was used. 
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[0008] The transition-metals element contained in the aforementioned phase-change record tin" film 
was made into at least one of chromium (Cr), cobalt (Co), nickel (nickel), mm (Fe), silver (Ag), and 



copper (Cu). 
[0009] 



[Function] According to this invention, the conductivity of a record medium can be raised by using for 
Kmluon record medium the thing in which the record layer was formed on the cascade screen of a 
record layer and a conductive layer, or the conductive substrate. 

00101 By using the alloy which contains a refractory metal or a refractory metal m a conductive layer 
and a conductive substrate, diffusion of the atom between record layer conductive layers by medium 
heating at the time of elimination can be prevented at the time of informational record. 
[001 1] A record layer has two stable states, a crystal phase and an amorphous phase, in a record layer by 
using the material containing In and/or germanium, and Sb and Te ... ., f 

TO012] When a record layer contains transition metals, the crystal of the transrtion-metals tellunde of a 
high-meTting point or a tLsition-metals stibide is partially formed in a record layer. This crystal can 
protect a flow of the record layer at the time of elimination at the time of informational record. 

[Example] The example of a record medium is shown in djmmgl • Drawing 1 (a) uses the oxide glass 
Se of the shape'for example, of a disk for a substrate 1 forms a fi]m 
sputtering method as an electrode layer 2 on a substrate, and forms for example, a Ag-In-Sb-Te thin him 
A ™- od as a Ph-e-" hange record layer 3 on the ™ 8d 
for sputtering for formation of the record layer 3 mixes and fuses Ag, In, Sb, and Te done* by 
predetermined composition, respectively, the target which used as powder and was sintered is used for 
ft nrawing 1 (b) uses the substrate made from molybdenum for a substrate , and forms for example, a 
A g^b-Te thin film by the sputtering method as a phase-change record thin film 3 on a substrate 1 . 
raoE] The recording method by the scanning tunneling microscope using the record medium shown m 
Sg2 by drawing 1 (a) is shown. The record layer 3 in drawing is a crystal phase as an initialization 
^te^scandn^ieling microscope probe 10 is close brought on this record medium, 
predetennined bias voltage a is added by bias power supply 1 5 between probe-record media, and the 
SoTof a probe 10 is controlled by the servo circuit 12 so that this time predetermined tunnel-current 
b flows Only the predetermined time d impresses the bigger predetermined voltage c than voltage a 
between probe-record media by the record signal generating circuit 1 1 in this state. At this time between 
-record media bigger tunnel-current e than tunnel-current b flows, and a record medium s locally 
e more than the predetermined temperature f. The heated 
amorphous in the process cooled, and informational record is performed [ portion ] in the portions of 1 
atiH a crvstal phase using as *0' the portion 4 made amorphous. 

Sis ™*n "Smtinatinlrecord, a probe 10 is moved by the scanning circuit 18 onto the portion 4 by 
SitZ made amorphous in the record layer 3, and only *e Predete-ined ^ ^res- the 
nredetermined voltage g between probe-media. By tunnel-current i which flows by this voltage 
CSTfmS is heated tofoe grade which is not given to the melting point The heated portion 
3me a c^Ttal phase. Moreover, the electrode layer 2 is also heated in heating of the record layer a 
Z of mis record and elimination. Since the electrode layer 2 is formed with the molybdenum of a 
refractor? metal, it can suppress degradation of the record layer 3 by mixture of the atom between the 
S^3 and the electrode layer 2 in heating by the tunnel current by impression of the voltage c 
and e of a between \ a probe-medium ] . , 
[0016] It is also possible to make most thin films for record into the amorphous state contrary to the 
above to make it crystallize partially, and to record on the other hand. 

Son] Be^een ^current to crystallize and the current made amorphous, according to an information 
signal, current can be changed and information can also be rewritten by carrying out overwrite, without 

[OmsTS-out of record is performed by detecting the difference in the conductivity between an 
amorphous phase and a crystal phase by change of a tunnel current. 
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r00191 Record with the content of Ag good in the range of three atom % to 40 atom A> and the . 
elimination property were acquired. When there was too much Ag, it disappeared and he Remainder 
increased, when too few, it read by recurrence rewriting and the SN ratio of a signal fell. When the 
content of Ag was below 40 atom % more than 15 atom %, the still better property was acquired. 
r00201 As for the content of Te, the good property was acquired in the range below 55 atom /o more 
than 30 atom %. Amorphous-izing was difficult, when it disappeared when there was too much Te, and 
it was easy to produce the remainder and was too few. 

[0021] It is desirable that the range of the ratio of the content is 1:1 to 1:4, and remaming In and 
remaining Sb are 1:1.5. It is still more desirable if it is the range of a shell 1:3. It will disappear, if it 
separates from these ranges, and the remainder increases. 

[0022] The same result is obtained, even if it replaces a part or all of In of a Ag-In-Sb-Te thin Mm by 
germanium and at least 1 element replaces a part or all of Ag among Cr, Co, nickel, Fe and Cu. 
[0023] In addition, although a phase-change record layer contains elements other than the above small 
quantity (usually below 10 atom %), since there are few bad influences to many properties, they do not 

mO^Ta record layer top - a semiconductor with the melting point higher than record layers, such as 
silicon and germanium, - 70 atom % or more than 70 mol % - when the included protective layer was 
formed the rewritable number of times increased further The thickness of this layer had the remarkable 
effect at 5nm or more 200nm or less, and its regenerative signal was also good. 

[Effect of the Invention] According to this invention, the stability in the difference in the conductivity 
between amorphous layers, such as Ag-In-Sb-Te system material, and a crystal phase and conversion 
between both can be used, it can use for a record medium, and the information recording device in 
which high density rewriting is possible can be offered by performing information record by the 
scanning tunneling microscope. 



[Translation done.] 
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